Introduction: Smoking leads to more respiratory symptoms and negative effects on the health-related quality of life (HRQOL) in women than men for the same smoking burden. However, the relationship between smoking and body composition and its influencing factors remains unclear. In this study, we aim to investigate the effects of smoking on body composition, pulmonary function, physical activity and health-related quality of life (HRQOL) among healthy women.
INTROdUCTION
The prevalence of smoking in developing countries has been on the increase, even though there has been an increase in awareness about the health risks associated with smoking among the general public (1) . With regard to the current smoking patterns, the annual number of tobacco-related deaths is expected to increase to 10 million by 2030. The 21 st century is likely to see 1 billion tobacco-related deaths, most of them in low-income countries (2) .
Recent studies have shown that women are more susceptible to carcinogens present in tobacco than men and have a higher risk of developing lung cancer from smoking (3) . Further, women report more respiratory symptoms than men for the same smoking burden (4) . Apart from respiratory disease, smoking leads to physical and psychological changes that affect the health-related quality of life (HRQOL). However, the relationship between smoking and body composition remains unclear, with studies reporting inconsistent results (5, 6) . Nonetheless, the negative effects of smoking on physical activity, HRQOL, anxiety, and depression have been highlighted in some studies (7) (8) (9) .
To the best of our knowledge, no study has investigated the relationship of smoking with body composition, pulmonary function, physical activity level and HRQOL. Therefore, we aimed to determine and interpret the possible effects of smoking on body composition, pulmonary function, physical activity and HRQOL by comparing smokers and non-smokers in healthy women.
MATERIALS and METHOdS
We conducted this cross-sectional study at Dokuz Eylul University School of Physiotherapy and Rehabilitation, in İzmir, Turkey. The study was approved by the local institutional review board. All patients provided their informed consent for participation.
Participants
We recruited 73 healthy women (37 current cigarette smokers and 36 non-smokers who had never smoked before) who live in Izmir where is one of the most modern and has high education rate cities of Turkey. We included women, working actively, between the ages of 25 and 40 years who had no neurological, musculoskeletal, psychological, or metabolic disease that directly affected the level of physical activity and volunteered to participate in the study and answer the questionnaire. We excluded women who had uncontrolled lung or heart disease, diagnosed with psychological illness, ex-smokers, and professional athletes.
Measurements
We recorded the demographic data [age, gender, education, profession, height, weight and body mass index (BMI)], cigarette and alcohol consumption, respiratory symptoms (cough, sputum, and dyspnea), and exercise habits of the participants.
A trained physiotherapist assessed body composition by measuring the circumference of the waist, the hip Data were presented mean ± standard deviation (X ± SD) and categorical variables were presented as percentage (%) and Count (n). and right upper arm with a tape and calculated the percentage of body fat by measuring the right biceps, triceps, subscapularis and suprailiac muscles with a skinfold caliper (Holtain Callipers, 0.2 spaces) by using the Durnin&Womersley equations (10, 11) . The pulmonary function test which done with spirometry (Sensormedia V max Series 22) was used to determine the forced expiratory volume in one second (FEV 1 ), forced expiratory capacity (FVC), FEV 1 /FVC and peak expiratory flow (PEF) (12) .
We determined the physical activity levels of the participants by using the short form of the International Physical Activity Questionnaire (IPAQ), which is a selfadministered questionnaire about physical activity in the last 7 days. The scores were calculated as METmin/week, based on which the participants were classified as physically inactive, minimally active and sufficiently active. In addition, we recorded the sitting time as number of hours/day (13) . We assessed HRQOL by using the World Health Organization Quality of Life Instrument (WHOQOL-BREF questionnaire), which is comprised of four dimensions (physical health, psychological, social relationships and environment). This questionnaire has no total score and every dimension can be assigned a maximum score between 21 and 100 points (14) . We evaluated the psychological symptoms by using the Turkish version of Hospital Anxiety and Depression Questionnaire, which has been shown to have sufficient validity and reliability. The 14 questions in this questionnaire are scored on a Likert scale of. A high score of 10 is indicative of anxiety and 7 of depression (15) .
Statistical Analysis
We performed statistical analyses using SPSS 15.0 (Statistical Package for the Social Sciences, Chicago, Illinois). Descriptive statistics were performed for all the recorded variables, and the data were expressed as mean ± standard deviation (SD) and percentage (%). We compared continuous data by using The Student t-test and categorical data by using The Chi-Square test, and determined the relationship between continuous variables by calculating Pearson's correlation coefficient. We considered p< 0.05 to indicate significance.
RESULTS
Seventy-three women (37 smokers and 36 nonsmokers) participated in this study. The smokers and non-smokers groups were similar with regard to their demographic and clinical characteristics (p< 0.05).
The prevalence and amount of alcohol consumption and its duration were significantly higher in smokers (p< 0.05). Exercise habits were similar between the two groups (p= 0.42). Walking and aerobic exercises were the most common forms of exercise in both groups. With regard to respiratory symptoms, the incidence of cough, dyspnea, sputum and chest tightness was found to be significantly higher among the smokers (p< 0.05), (Table 1) .
When body compositions were compared, we found similar circumference and skinfold measurements between groups except right arm circumference that was greater significantly in smokers group (p= 0.04), ( Table 2 ). The FEV 1 , FVC, and PEF values and the FEV 1 / FVC ratio were similar in both groups (p> 0.05). Interestingly, the values of FEV 1 % and FVC% were significantly higher among smokers (p< 0.05, (Table  3) .
According to the IPAQ, physical activity scores were significantly higher in non-smokers, (p< 0.05). The percentage of inactive women was 22.2% among the non-smokers and 45.9% among the smokers (p= 0.04). There was no difference in HRQOL, anxiety and depression scores between smokers and non-smokers (p> 0.05), (Table 4 ).
We divided smoker participants into two groups according to cigarette consumption; those who smoked more than 150 packets-year and those who smoked less than 150 packets-year. Among the group who smoked less than 150 packets-year, none of the parameters were correlated with smoking. However, in the group that smoked more than 150 packets-year smoking was correlated with arm and waist circumference, the waist-to-hip ratio, skinfold measurement of the biceps and subscapularis and sitting time (0.50 ≤ r < 0.78), (Table 5 ).
dISCUSSION
In this study that we investigated the potential effects of smoking in young and healthy women working actively, it was found that despite similar body composition, smoker women had lower physical activity and more respiratory symptoms than those of non-smokers.
The results related to body composition among smokers and non-smokers are conflicting (5) (6) (7) (16) (17) (18) (19) (20) . Many studies have shown that smokers have a lower BMI than non-smokers. For example, a cohort study performed on 14751 non-smokers and 7308 regular smokers aged between 25 and 84 reported that BMI was lower in smokers than in non-smokers; this study also found a positive correlation between cigarette consumption and BMI and waist-to-hip ratio in both female and male participants. Based on the findings, this study emphasized that personal and lifestyle characteristics might be more important than the direct effects of smoking (18) .
In our study, no significant differences were found in the BMI scores of the groups. The participants had a similar work environment (which mostly involved sitting) and exercise habits, so energy intake and expenditure may have been homogeneous in the groups. However, we found a positive correlation between cigarette consumption and waist circumference and waist-to-hip ratio in women who smoked more than 150 packets-year. In a Denmark study on the relationship between smoking, lifestyle factors and body composition, it was found that smokers had a lower BMI and a higher waist-to-hip ratio than non-smokers. Moreover, they found a positive correlation between cigarette consumption and unhealthy diet, energy intake, sedentary lifestyle and alcohol consumption (7) . Clairet al., showed that the daily cigarette consumption was related to waist circumference and body fat percentage but not BMI. Besides, they found a positive correlation between the cigarette consumption and abdominal fat percentage, especially in women (6) . Thus, the results of our study are consistent with those of previous studies which showed that the relationship between smoking and abdominal obesity was dose dependent (6, 7, (16) (17) (18) (19) . So we consider that this is important to break down the wrong judgment that is smoking allowed weight control in the community. The mechanism via which smoking affects body composition and fat distribution is very complex, as it is influenced by many factors such as genetic structure and sex hormones, which affect body weight (21) (22) (23) . Testosterone levels are higher in female smokers, and the waist-to-hip ratio is higher in women with high testosterone levels (22, 23) . In addition, it was reported that female smokers had an unhealthy lifestyle and were prone to weight gain (7, 16) . Some studies have reported that smoking increases fat accumulation and increases insulin resistance (16, 24) . The lower BMI in smokers could be associated with the metabolic features of nicotine, as increased nicotine intake is known to result in an increase in fat oxidation and a decrease in fat accumulation (25, 26) .
We used the Turkish version of IPAQ which of the validity and reliability has been proven to assess physical activity in female smokers. Lower levels of physical activity were reported among smokers, and the results were comparable to those reported in the literature (7, 16, 17) . Further, we also found that sitting time, waist circumference and the waist-to-hip ratio were positively correlated with increase in cigarette consumption. This result shows that smoker women had more sedantary lifestyle, depending on their cigarette consumption.
We assessed the effect of smoking on pulmonary function and we did not find any difference in the parameters of the lung function test, but the incidence of respiratory symptoms was found more among smokers. The lung function results may have been similar because our participants were young adults and therefore did not show any notable yearly decrease in FEV 1 . But we consider that these patients will probably have a risk of reducing in lung functions because of smoking and obesity. Xu et al., found that the relative risk of chronic obstructive pulmonary disease was 12.8 times higher in female smokers than non-smokers who had never smoked before. Moreover, the mortality risk associated with tobacco use was higher in women than in men (27) .
Previous studies have shown that higher anxietydepression scores and lower HRQOL were more common in smokers than in non-smokers (8, 9, 28, 29) .
Our results also show that the anxiety scores were higher in smokers, but the difference was not significant. Kenney et al., demonstrated a dosedependent relationship between smoking and depression. Individuals who consumed more than two packs of cigarettes in a week had more depressive symptoms than those who consumed less than a pack of cigarettes a week (28) . However, unlike the previous findings reported, we found similar results between the groups with regard to the effects of smoking on HRQOL (30) . The range of age of the participants and their lifestyle as well as the sample size may explain this difference.
CONCLUSION
Smoking causes increase in respiratory symptoms and reduces the level of physical activity among women. It results in abdominal obesity and more sitting time depending on its consumption. According to our results we suggest that especially in women studies about the importance of smoking cessation and harm of smoking should be increased in our country. Women should be encouraged to increase their physical activity habits in working and social life. Additionally, contrary to the common belief that smoking helped to remain weak should be break down among women.
